Simvastatin-loaded nanostructured lipid carriers attenuate the atherogenic risk of erythrocytes in hyperlipidemic rats.
This study aimed to investigate the effect of simvastatin (SV) loaded nanostructured lipid carriers (SV loaded NLCs) on atherogenic index (AI), erythrocytes membrane lipid and antioxidant/pro-oxidant status in hyperlipidemic rats. SV loaded NLCs were successfully prepared with desired nano-particles size, spherical shape, high encapsulation efficiency (EE %) and sustained SV release. The results of biological studies revealed that administration of SV loaded NLCs to rats increased SV bioavailability compared to SV suspension. Intraperitoneal injection of tyloxapol as hyperlipidemic agent induces a significant increase of plasma AI, uric acid, lipid peroxidation and protein oxidation. While, plasma total antioxidant capacity and paraoxonase-1 activity were significantly decreased. Moreover, tyloxapol induced-hyperlipidemia increases erythrocyte's membrane cholesterol and deteriorates erythrocyte's antioxidant enzyme activity, GSH/GSSG ratio and NO level However, the propagation of erythrocyte's pro-oxidant activity and hemolysis was observed. On the contrast, the treatment of these rats with SV loaded NLCs improved the measured parameters compared to rats received SV suspension and hyperlipidemic rats. The predominant effect of SV loaded NLCs may be attributed to the enhancement of absorption, prolonged duration and improvement of bioavailability of SV. Accordingly, SV loaded NLCs showed advantageous effects on the blood lipid levels and atherogenic risk of erythrocytes in hyperlipidemic conditions compared to SV suspension.